Conformationally constrained single-chain peptide mimics of relaxin B-chain secondary structure.
Relaxin is a member of the insulin superfamily and has many biological actions including angiogenesis and collagen degradation. It is a 6 kDa peptide hormone consisting of two peptide chains (A and B) tethered by two disulphide bonds. Past structure-function relationship studies have shown the key receptor binding site of relaxin to be principally situated within the B-chain alpha-helix. Molecular dynamic simulations were performed to aid the design of conformationally constrained relaxin B-chain analogues that possess alpha-helical structure and relaxin-like activity. Restraints included disulphide bonds, both single and double, and lactam bonds. Each peptide was prepared by solid phase synthesis and, following purification, subjected to detailed conformational analysis by circular dichroism spectroscopy. Of 15 prepared relaxin B-chain mimetics, one was able to mimic the secondary structure of the native ligand as indicated by biomolecular recognition/interaction analysis using surface enhanced laser desorption ionization mass spectroscopy together with a relaxin antibody. However, none of the mimetics possess characteristic relaxin-like biological activity which strongly indicates that the pharmacophore comprises additional structural elements other than the relaxin B-chain alpha-helix. These findings will assist in the design and preparation of novel relaxin agonists and antagonists.